The dissemination of microorganisms by fabrics has been recognized for many years as a problem of great public health significance (6) . To develop means for preventing or controlling such dissemination, a fuller knowledge of the basic factors behind the problem is necessary. Significant contributions to this knowledge have been made by many investigators in studies with bacteria, but, to date, little quantitative information exists concerning the persistence on and dissemination of viruses by fabrics. Wooding (M.S. Thesis, Univ. Connecticut, Storrs, p. 1948) and Jungherr (4) reported experiments on the stability of infectious bronchitis, Newcastle disease, and fowlpox viruses on burlap bags. Wooding also studied the stability of Newcastle disease virus on leather and other types of surfaces. Naurysbayev (8) studied the viability of foot-andmouth disease virus on various surfaces and on cotton fabric, rubber, and leather, taking into consideration the effects of such factors as temperature, humidity, and season on the persistence of the agent. Virus-stability information is available on many of the better-known agents, but additional information is needed concerning the survival of viruses on fabrics of various fiber types and construction.
In the present report the persistence of vaccinia virus on a variety of wool and cotton fabrics was studied. The fabrics were exposed to the agent by direct contact, aerosol, and virus-containing dust and held in both low and high humidities at constant temperature. 
MATERIALS AND METHODS

Virus
RESULTS
The results are expressed as mean titer of virus recovered from each group of five swatches tested at the various time intervals (Fig. 1-5) . The virus titers of the individual swatches varied relatively little from the mean, regardless of the manner of exposure of the swatch to the virus; 95% confidence limits were usually less than ±0.5 logio from the mean.
Each method of exposure of the swatches to virus resulted in approximately constant amounts (108 to 101 ccm50/ml) of the agent being recoverable at zero-time. In most cases the persistence of the virus varied with the method of exposure. For example, in 35% humidity, virus in dust placed on cotton fabrics and on wool blanket material was recovered in higher titer than when placed on fabrics as an aerosol or by direct contact. In this same humidity, virus applied as an aerosol generally persisted longer than virus pipetted onto these same fabrics. In 78% humidity, the results were more varied regarding Because of the apparent short persistence (1 week or less) of virus on cotton fabrics held in 78 7% humidity, these experiments were repeated by exposing the swatches to virus by direct contact and testing them daily for 10 days after exposure. The results of these experiments are shown in Fig. 6 . On sheeting and knit jersey, virus was detected until day 5 after virus exposure. No virus was recovered from terry cloth swatches held in 35% humidity 4 days after virus exposure, nor from swatches held in 78%7, humidity 3 days after virus exposure.
It was thought that perhaps residual ethylene oxide from the sterilization procedure might be exerting a virucidal effect during these studies. Therefore, an experiment was carried out to determine the persistence of vaccinia virus on cotton sheeting material which had been sterilized by autoclaving rather than by ethylene oxide. The virus persisted for the same period of time on this material as it did in the above studies with ethylene oxide-sterilized cotton sheeting.
It was postulated that the virus might survive a longer period of time if it were in a more natural state, such as in infected mouse lung tissue. A stock vaccinia virus was prepared from the lungs of intranasally inoculated Swiss mice. This mouse lung virus preparation had a titer of 109.2 CCID50/ ml in HEp-2 cells. Wool gabardine, cotton sheeting, and cotton terry cloth materials were exposed by direct contact to this virus preparation and tested for virus at the selected time intervals. In this study, virus titers decreased in a manner analogous with that observed with swatches exposed to virus prepared in cell culture.
The cell culture methods employed for determining the titer of the recoverable virus were relatively sensitive, rapid, and reproducible. An experiment was carried out comparing the relative sensitivity of the cell culture method with a method involving intracerebral inoculation of 8-to 10-g and 18-to 21-g Swiss mice; the cell culture technique was approximately 100 times more sensitive than the in vivo procedure.
DISCUSSION
In a review by Langmuir (5) , it was pointed out that microorganisms can be spread by contact, droplet, droplet nuclei (residues resulting from evaporation of moisture from droplets), and by dust. In the present investigation three of these methods were used to study the survival and persistence of vaccinia virus on cotton and woolen fabrics. Vaccinia virus can be stored in glycerol at 4 C for long periods of time, and is viable for years when stored at -10 C or lower (1). The virus loses little of its infectivity when lyophilized (3), but is readily inactivated by ultraviolet light (12) .
The present studies indicate that vaccinia virus is relatively stable in a dry atmosphere, but when held in a high humidity it appears to lose its viability quite rapidly. Virus prepared from lung material is apparently no more stable than the virus prepared in cell culture.
Since the virus was recoverable from wool materials for longer periods than from cotton fabrics, 
